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The present invention relates to mobile communications 
networks and in particular to network architectures - 
^ — ^ A typical mobile communications network architecture 
5 comprises a mobile switching centre which is connected to 

the public switched telephone network (PSTN) , the mobile 
switching centre being connected individually to several 
base station controllers each of which is connected 
individually to several base station transceivers. Each 
10 base station transceiver is capable of radio communication 

with mobile communications users within a specific area 
known as a cell. Cells are normally grouped in clusters 
and the radio resources allocated to each cell within a 
cluster are fixed, this is known as fixed channel 
IS allocation- In high user density areas cells have a 

geographically small radio footprint and may be overlaid by 
a larger umbrella cell which is appropriate for high 
mobility users. Resources allocated to the umbrella cell 
are unavailable to the smaller cells which it overlays. 
II 2 0 In this architecture resource allocation and all the 

£ signalling associated with allocating resources is handled 

p centrally by the mobile switching centre. 

^ As demand for mobile communications increases the 

trend in network architecture is towards employing 
25 increased numbers of smaller cells known as micro cells (or 

pica cells) together with a macro cell with a base station 
transceiver having a geographically large radio footprint 



which overlaps the collective radio footprints of the micro 
3 0 cell base station transceivers. This allows low mobility 

users such as pedestrians to be allocated to micro (or 
pico) base station transceivers while high mobility 
vehicular users are allocated to the macrocell base station 
transceivers. In this case radio resources allocated to 
35 individual cells in a cluster are no longer fixed but may 

be allocated in a dynamic fashion based on allowable levels 
of interference to surrounding cells, this is known as 
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dynamic channel allocation. This requires measurement of 
interference levels on the air interface by mobiles and 
base station transceivers and negotiation for available 
resources between individual base scation transceivers 



disadvantages namely ; 

Because mobile stations contend for resources over the 
air interfaces there is an increased load on the radio 
channels due to the dynamic nature of resource allocation 
and the need to update interference measurements 
frequently; 

Because base station transceivers negotiate for 
resources in a dynamic fashion this adds significant 
signalling load to the traditional network architecture . 

It is an object of the present invention to provide a 
mobile communications network which obviates or mitigates 
the forementioned disadvantages. 

It is a further object of at least one embodiment of 
the present invention to provide a mobile communications 
network which produces a fast broadcast signalling path 
between base station transceivers and which does not 

require use of the air interface tAhAA40/ 0 f^&J]#\l£iST)oj 

This is achieved by integrating each cluscer of micro 
cell base station transceivers and the associated macro 
base station transceiver using a common bus structure. 

According to the present invention there is provided 
a mobile communications network comprising a local exchange 
or mobile switching centre effectively connected to a 
plurality of cell site switches, each cell site switch 
being effectively connected to a cluster of base station 
transceivers wherein the connection between each cell site 
switch and the respective cluster is formed by a common bus 
to which each base station transceiver in the cluster and 
the pertaining cell site switch is directly connected. 

By virtue of the present invention the network is 
layered and a fast signalling path is provided per cluster 
between the base station transceivers of that cluster 



within a cluster. 



However, this has a number of 
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thereby permitting improved allocation of nhe network 
resources by localising appropriate parts of the network 
signalling traffic. Furthermore, the base station 

transceivers negotiate for radio resources over the fixed 
5 network, rather than as a result of measurement© over the 
air interface, by receiving or locking radio channels by 
transmitting a single signalling packet when all base 
stations are connected to the same common bus. This 
reduces the overall load on the radio channel and enables 
10 base station transceiver channel allocation on acknowledged 

reservations rather than on interference measurements . 

Preferably the connection between the local exchange 
or mobile switching centre and the plurality of cell site 
switches is formed by a further common bus to which each 
cell site switch and the local exchange or mobile switching 
jsentre is directly connected. 

An embodiment of the present invention will now be 
described by way of example with reference to accompanying 
drawings in which: 
20 Figure l illustrates a known form of mobile 

communi ca t ions ne t work ; 

Figure 2 illustrates a mobile communications network 
in accordance with the present invent ion ; 

Figures 3 and 4 illustrates different performance 
25 characteristics for the Figure l and Figure 2 networks. 

<fy§ — ^ As is shown in Figure i a known form of mobile 
communications network 10 is connected to a public switched 
telephone network (PSTN) . The network 10 includes a 

mobile switching centre 11 directly connected to the PSTN 
3 0 and directly connected individually to several base station 

controllers 12, Each controller 12 is directly connected 
to the individual base station transceivers 13 which form 
the cluster 14 for that controller 12. In each cluster 14 
there is one macro base station transceiver 13A and several 
35 micro base station transceivers 13B. it will of course be 

understood that the network io in reality will be much 
larger than is illustrated but only three controllers 12 



FILE No. 024 06.09. '01 11 



Fax Rei 



• 09/06/2001 06:20 W0RKSRV1 FAX3B9717B73CD5| 

ID:C.8c F. GLASGOW FAX^O 




|7/30 

121 7739 



PAGE 



7/ 30 



WO 00/54527 



PCT/GBOO/00816 



4 



10 



m 15 

:; is 
j: a 



25 



30 



35 



and associated clusters 14 are shown in the interests of 
clarity. Similarly only a small number of base stations 
13 per cluster are shown in the interests of clarity. The 
micro base stations 13B have geographically small radio 
footprints denoted 15B whilst the macro base station 13A 
has a geographically large radio footprint denoted 15A. 
Each Mobile Switching Centre 11 incorporates a data base 
which stores information used, as will be explained, in the 
allocation of radio resources to mobile users. 

Figure 2 illustrates an alternative form of mobile 
communications network 20 which is in accordance with the 
present invention. in the network 20 the base station 
transceivers 13 with their footprints 15 are as previously 
described. However, in each cluster 14 each base station 
transceiver 13 is connected to a common bus 21 and the bus 
21 in turn is connected to a cell site switch 22 which 
incorporates a database and which performs functions 
previously performed by the controller 12 and the switching 
centre li. In the illustrated arrangement because there 
are three clusters 14, there are three buses 21 and three 
cell site switches 22, The cell site switches 22 are each 
connected to a further common bus 23 to which is also 
connected a local exchange 24 which performs certain 
functions previously performed by the mobile switching 
centre n. The local exchange 24 is directly connected to 
the PSTN to which other local exchangee will also be 
connected in a large scale system. 

The terms Mobile Switching Centre (MSC) , Local 
Exchange (LE) and Cell Site Switch (CSS) are generic terms 
in a mobile radio network and functionality will vary very 
significantly between one manufacturer and another. 
However, the terms are well understood in the mobile radio 
environment and it is not thought necessary to reference 
specific examples. 

Each common bus 21 is referred to as a virtual bus 
being a generic transmission medium which conveniently is 
implemented as a local area network, for example, based on 
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but not restrict^ 
specifications . 



to the IEEE standard 802.3 bus 
Because all of the base station 
transceivers 13 witlhin a cluster 14 are interconnected by 
the virtual bus 2. 
between these base 



The bus 23 is 
being a generic 
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a Cast signalling path is provided 
station transceivers irrespective of 
their size, and resources can be allocated dynamically 
between them according to demand and for a mixture of 
services with reduced need for radio channel measurements 
in comparison to these required in network 10 of Figure 1. 
Accordingly the network 20 is particularly well suited to 
packet based communa cations , 

referred to a virtual backbone, also 
transmission medium but which is 
conveniently implemented as, but not restricted to, a 
distributed queue dual bus (DQDB) network based on the IEEE 
802.6 specifications Use of the virtual backbone 23 
allows the localisation of signalling to specific virtual 

the signalling load from the local 
exchange 24 in comparison to that required for the mobile 
switching centre 11 Ln the network 10 of Figure l. 

Generally, in mobile communications networks 
encompassing dynamic channel allocation it is known that 
the traffic for resource management signalling is very much 

magnitude greater) than that for 
Resource management is the dynamic 
mication channels whilst mobility 
the repeated registrations and de- 



greater (orders of 
mobility management, 
assignment of comm 1 
management invo 1 ve s 



because it 
100%) go through the 



registrations of a mobile user sequentially over a series 
of base station transceivers. Both resource management and 
mobility management utilise information held in databases 
maintained in the network. 

Figure 3 illustrates database accesses for mobility 
management and comparing the network 10 of Figure 1 with 
the network 20 of Ficfure 2- Firstly for the network 10, 
is a centralised network/ all accesses (i.e. 

nobile switching centre 11 as shown at 



column A. Network 2), however, is not centralised and as 
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shown at column B oily about 85% of the accesses require to 
go through the lo<J:al exchange 24 with the remainder as 

to H being confined to the cell site 
switches 22 (in thifc example there are six such switches) . 

In the architecture of Figure 2 the data bases are 
distributed between each CSS (22) and the LE (24) . Hence 
if a handover occurs between cells of the same grouping, 



traffic! is handled exclusively by the 
CSS (21 ) . However, if handover is between 
cells of different Cfroupings then two CSSa (22) and one LE 
(24) will be involved. Thus an overhead occurs in terms 
of the need to replicate signalling in two CSSs (22) . 
Thus the total signalling appears to be more than 100%, 

still has less signalling than the 
centralised equivalent MSC (11) of Figure 1. 

Figure 4 illustrates the data base accesses for 

in a dynamic channel allocation 
environment and compares the network 10 of Figure 1 with 
the network 20 of Figrure 2. Again column A shows that in 

work 10 all accesses (i.e. 100%) go 
through the mobile switching centre 11 but at column B only 
about 24% go through the local exchange 24 of network 20 
with the remainder c istributed a@ shown at columns C to H 
over the six cell site switches 22 of network 20, The 
fact that about 76% of resource allocation signalling 

to the local buses 21 is a major 
tfork 2 0 . 

total signalling again appears to be 
mors than 100% and tjhe explanation is .similar to that for 
Figure 3 except that in this case a very much higher 
of the resource allocation traffic will be 
Only resources allocated to cells near the 



traffic is confined 
advantage of the net 
In Figure 4 the 



(24) 



The overhead 



percentage 
localised. 

periphery of a grouping of cells will affect the 
interference levels in cells near the periphery of other 
groupings. Only under these circumstances will resource 
allocation traffic be carried by two CSSs (22) and one LE 

is thus much less, although the total 
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traffic can still 
case che traffic ca 
traffic carried by 
The principal 
that by inte 
structure efficient 
In particular, the 

provides a 
and adaptive control 
rely on channel 

enables effic 
localised channel 
cell overlays ; 

enables the part 
movement of mobiles 
increasing spectral 

provides a plat 
intelligence and 
reduces the 
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ajppear to be more than 10 0%, in this 
ed by the LB (24) is about 25% of the 
equivalent MSC (11) . 
advantage of the present invention is 
the system components via a bus 
network control can be implemented, 
present invention: 

t mechanism for channel allocation 
of the radio interface which does not 
measurements ; 

ent algorithm implementation for 
allocation in cell clusters with umbrella 



to 



kno* d 



gloi al 



20 



itioning of traffic based on speed of 
micro cells and macro cells, thereby 
f f iciency ; 

arm for incorporation of distributed 
edge base; and 

signalling load on the network. 



